Lesson:  
Soil Porosity

National Science Standards:  CONTENT STANDARD D:

                                                              STRUCTURE OF THE EARTH SYSTEM

Objectives:

1.  Students will be able to understand that soil consists of weathered rocks and decomposed organic material from dead plants, animals, and bacteria.
Teaching Time:  Classroom: 0.5 hour
                                         Laboratory: 0.5 hour
Materials and Equipment:

Set of 4 jars or beakers (one for teacher demonstration or several for small student groups)

Gravel, pebbles, sand, peat/humus or compost and water

4 empty 2L bottles

Student handouts

Optional:  Plastic animals, trees, Monopoly houses, etc.

Plastic drinking straw

Teaching Procedure

Introduction and Mental Set

To begin the class, have four jars in the front of the room:  one empty, one filled about halfway with sand, one filled about halfway with topsoil and one filled halfway with gravel or rocks.  Ask students if they think you can fit all of the items from the other three jars into the empty one.

Lesson

Part I:

Starting with the rocks, then sand, then soil and finally water, slowly fill the empty jar (you can measure this out ahead of time to be sure it all fits).  Have them gather close to see that air bubbles come to the surface as you add water.

Ask students to discuss how everything fit in the jar. 

Optional:  Place the small animals/trees (or just have students use imagination) to represent how this soil in a jar is like the soil profile on the earth.  Use the straw to simulate how people can dig wells to access water in the ground (groundwater).

Pass out the handout, Soil Porosity.  Explain how soil is a mixture of many things including; organic material, mineral material, air and water.  Because soil has different sizes of mineral material, there are spaces between these different sizes of sand, silt and clay where there can be water and air. Mention how this pore space between particles of different sizes allows for plants and animals to grow and breathe.  

Part II:

Divide students into groups and give each one an empty, clear 2L bottle with the bottom cut out and the cap on.  Explain that they will be creating “soil” in the bottles for plants to grow.  As a group, have them mix the soil components you have laid out, writing down each ingredient and ration on the worksheet.  With the bottle turned upside down, they will fill it until it is at least half full.  When they have finished, have each group measure out 1L of water.  Using one container below, have them remove the lid at the bottom and then slowly pour the water into the container, catching any water draining through the soil in the cup below.  Have them record their data on the worksheet.

Part III:

Have students discuss the results of their soil mixes.  Which ones held more water?  Discuss how organic material helps retain water.  Ask about how quickly water moved through the pore space in the soils with larger ratios of sand.

When finished, have each group plant several seeds or seedlings you have started in each container.  Bean seeds germinate within 2 days.  Place the bottles outside or in a sunny window (a small cardboard box with a hole cut in can hold these) and have students water and record data over several weeks.  Which soil mixes produced the best plant growth?

Underground Safari

Soil Science







Name:_________________

Soil Porosity

Create a soil mixture:

	SOIL Mixture
	Organic Material
	Gravel
	Pebbles
	Sand

	# of Scoops
	
	
	
	


What is the ration of your soil mix?____:____:____:____

Measurements:

	Water poured in:_______________


	Water drained out:_____________


	Water retained in soil:__________



Plant Growth Observations:

	Date:
	Date:
	Date:
	Date:
	Date:

	
	
	
	
	


